We examine the gender wage gap in Austria using new matched employer-employee data from 2007. We investigate the gap at the conditional wage distribution of men and women, and decompose it into the parts which are attributed to different characteristics and different returns to these characteristics. We find that women earn on average about 14% less than men for given characteristics, and that about 50% of the gender wage gap cannot be attributed to observable characteristics. The extent of different returns for women and men increase over the wage distribution where wage bargaining is predominantly on an individual basis (in contrast to low wage jobs, where collective bargaining contracts are binding).
Introduction
Compared to other countries, the gender pay gap in Austria is large. In 2008, it was equal to 25.5% as measured by the EU gender pay gap indicator (European Commission, 2010) . The EU gender pay gap indicator measures the average difference between men's and women's gross hourly earnings. 1 Of all EU countries, only the Czech Republic fared worse. To fight this gap, Austrian policy makers required firms to disclose the wages of their workers (Bundeskanzleramt, 2010) . Currently, only large firms are covered by the new law, but over time also smaller firms will need to disclose their workers' wages. In addition, affirmative action with countries such as Norway and Spain as role models is often debated. Norway, for example, requires a minimum of 40% of each gender in publicly appointed boards and in all boards of directors in private, shareholder-owned businesses. Spain imposed a similar rule for public sector committees and boards (Bagues and Esteve-Volart, 2007) .
The EU gender pay gap indicator, however, does not account for differences between men and women in education, labor market experience or other productivity related variables. To account for these differences, we use a newly constructed data set and decompose the mean wages of men and women in the private and public sector using the technique developed by Blinder (1973) and Oaxaca (1973) . 2 This new data set is constructed from administrative files, for the first time matching census information with tax records and social security data, to gauge the reliability of gender wage gap estimates. These new data allow us to go beyond the information typically available in survey data. In particular, we investigate how important it is to account for actual experience, by contrasting the estimated gender pay gaps using exact personal career information with estimates based on the limited information typically available in survey data. In addition, we identify career interruptions and investigate how much estimates of the gender pay gap differ if we ignore the type of interruptions. Another 1 For Austria, the gender pay gap is calculated with earnings data from the Structure of Earnings Survey (SES) . In contrast to household surveys such as the European Union Survey on Income and Living Conditions (EU-SILC), the SES samples only employees in enterprizes with at least ten employees in the private sector (Geisberger and Till, 2009) .
2 There are numerous papers investigating the gender pay gap. For a meta-analysis of studies on the gender pay gap see Weichselbaumer and Winter-Ebmer (2005) ; for surveys on gender discrimination see Altonji and Black (1999) and Bertrand (2010) . In an accompanying paper, we examine the change of the gender wage gap in Austria in the private sector between 2002 and 2007 (Böheim et al., 2011) .
1 set of variables that may explain a part of the gender pay gap are firm-specific variables, which are typically not available in survey data. From our matched employer-employee data, we calculate inter alia the ratio of female to male workers within the firm or the ratio for the female to the male median wage in the firm.
The public discussion generally focuses on the average gender pay gap. However, this discussion might be misleading if the gender pay gap differs over the wage distribution. A comprehensive study by Arulampalam et al. (2007) uses the European Community Household Panel, which includes harmonized data on wages and other individual characteristics from various European countries for the years 1995 to 2001. The authors find that in nearly all of the eleven analyzed countries the estimated wage gaps are larger at the top of the distribution than at the bottom of the distribution. 3 We also estimate quantile regressions and contrast the evidence from our estimates with those we obtain from limited information. Here, we follow Melly (2006) and estimate counterfactual distributions, allowing the decomposition of changes in the wage distribution into changes in the regression coefficients, changes in the distribution of covariates and changes in the residuals.
We find that women earn on average about 0.14 log points less than men for given characteristics, and that about 50% of the gender wage gap cannot be attributed to observable characteristics. Differences in returns to characteristics between women and men increase over the wage distribution. This could be attributed to wage bargaining which is predominantly on an individual basis in the high wage segment of the labor marker, in contrast to low wage jobs where collective bargaining contracts are the norm. Our findings also demonstrate a remarkable resilience of the estimates. To be sure, the estimates become smaller, the more precise data one has at hands, however, what matters most are good wage information and detailed career information. In our data, the results do hardly change if we account for e.g., the exact number of days on maternity leave-for all practical purposes, an indicator of having been on maternity leave suffices to obtain a reliable estimate of the gender wage gap.
Firm-specific information additionally contributes to the explanation of the gender pay gap. As can be expected, we find evidence that the firm-specific variables are important wage components and, for example, a higher ratio of female to male workers implies lower wages.
We also find that firm-specific variables explain a part of the gender pay gap, for example, the more women work in a firm, the lower is the gender pay gap. If we extend the set of explanatory variables accounting for human capital (eduction, experience, etc), occupation and industry to include the firm-specific variables as well, the unexplained gender pay gap decreases (in absolute values) from about 0.18 log points to about 0.14 log points, a difference of about 0.04 log points.
Data and summary statistics
We combine data from Austrian administrative records to construct a new data set to overcome potential weaknesses in earlier studies. Data are from the Austrian General Income Report for 2007, which itself combines data from tax records and the Austrian micro-censuses of 2007, and from the Austrian social security records. 4 An anonymous personal identifer allows the combination of these data, which provides us with data for the analysis of gender wage differences. 5 The merged data contain human capital variables, such as education and experience, workplace characteristics, such as the number of women or the fraction of young workers in a particular workplace, and also complete work histories since 1972, and the sample size corresponds to the number of observations in the micro-censuses.
The Austrian General Income Report, published every other year, provides statistics on the income of all employees, self-employed persons and pensioners in Austria. The Report uses data from tax records; wage data are based on approximately 8.4 million pay slips collected by the Austrian tax authorities and provide information on gross yearly income, paid taxes, paid social contributions and extra compensations. The tax data do not contain information 4 The Austrian General Income Report is described in Statistik Austria (2009) and in Rechnungshof (2008) . The social security records are described in Zweimüller et al. (2009). 5 To ensure the anonymity, the actual merging of the data has been handled by an authorized third party. No data that would allow identification of individual persons has been made available to us.
3 on the number of hours worked and, in addition, taxes are individual data and it is not possible to build household information from the official tax records. For the purposes of the Austrian General Income Report, the tax data are combined with data from the Austrian micro-censuses to generate household level information and to obtain information on e.g., hours worked or formal qualifications. It is therefore an excellent source of information on wage income for employees (Statistik Austria, 2008) .
The Austrian micro-census is a quarterly panel survey which collects information on private households. It is representative of the Austrian population and contains information on about 80,000 individuals per year. Every quarter a fifth of the sample is renewed. The micro-census provides information on hours worked, education and detailed information on individual and household characteristics, but it does not contain income information. Combining the information from the micro-census and the tax records allows us to compute exact hourly gross and net wages.
The Austria social security data contain information on individual work experience, tenure and characteristics of the workplace, such as industry or region. A firm's identifier permits the construction of workplace characteristics such as the number of women of the fraction of young workers in a particular workplace. The data also include the reasons for and the length of work interruptions such as unemployment spells or the birth of a child.
Our estimating sample consists of workers who were between 16 and 60 years of age and who worked at least for one hour per week. To account for possible seasonal fluctuations, we restrict our sample to workers who worked for at least 270 days in 2007. Part-time work is defined as working less than 35 hours per week. The sample consists of 4,446 women and 8,919 men who worked in private sector. Table 1 provides summary statistics on our estimating sample. The difference in mean wages in 2007 was almost e4 per hour in the private sector, and women earned on average some 25% less than men, not accounting for differences in characteristics. This "raw" gap was slightly higher than in 1997, when it was about 23.3% (Böheim et al., 2007) . Comparing the private sector with the public sector, we see that the difference in mean wages between men and women was smaller in the public than in the 4 private sector. Figure 1 plots the distribution of the log hourly wages of men and women in the private sector and Figure 2 includes also full-time employees in the public sector. Both graphs show the same pattern, namely that women's wage distribution is in shape similar to men's, but to the left of it. Women are also slightly less compressed in their wages than men as the peak in their wage distribution is lower than the corresponding peak in the men's distribution. Such distributions are of course only descriptive and do not indicate that women are (unfairly) discriminated against.
One of the most important determinants of the wage is probably the amount of formal education. Women in our sample have on average more formal education than men, however, there are relatively more women who have only compulsory education than men. While women are on average two years younger than men, their average labor market experience difference is about 3.5 years shorter, owing to motherhood and child care responsibilities.
Most studies on the gender wage gap can only account for potential experience as the length of and the reasons for work time interruptions is usually not known. Zweimüller and Winter-Ebmer (1994) and Böheim et al. (2007) have demonstrated that it is necessary to account for differences in actual rather than potential experience to obtain reliable estimates of the wage determinants. The summary statistics also show that fewer women than men are married.
The differences in wages might also be related to differences in the workplaces in which women and men work. The summary statistics support such an hypothesis since, for example, women work in smaller workplaces and firms than men, and more women than men work in the public sector. Whether this is the outcome of a selection process or already due to discrimination against women is beyond the scope of the current analysis. However, it should be noted that there are marked differences in the distribution across sectors, for example, the majority of women (27%) works in the retail sector and the majority of men (39%) in manufacturing. We also see that women are concentrated amongst office workers, while men are typically working as craftspersons. Not only do we observe differences in the occupational hierarchy, there is also clear evidence for differences in within-firm hierarchies as merely about 4% of women, in contrast to some 7% of men, have an executive position.
Methods
As our main tool of analysis we use decomposition techniques and decompose mean wages as well as the wages across the distribution. To decompose mean wages of women and men, we use the technique developed by Blinder (1973) and Oaxaca (1973) and estimate a wage equation for women (W ) and men (M ) separately with ordinary least squares:
where y i is the hourly wage, β i are the coefficients to be estimated, X i is a vector of characteristics, and i is an i.i.d. error. The difference in the mean wages can be re-written as:
whereβ M (X M − X W ) is difference of the mean characteristics, evaluated at men's prices and (β M −β W )X W is the difference in returns to characteristics. The first part is the explained component of the wage difference, i.e., the part which can be ascribed to differences in productivity and the second part is the unexplained component, i.e., the part which cannot be ascribed to differences in productivity. In this way, the difference in mean logarithmic wages is a weighted sum of differences in characteristics and of differences in prices. Equation (1) corresponds to the "male-based" decomposition which assumes that men are paid their marginal product and women are negatively discriminated against. Another way to decompose wages, a "female-based" view, is to assume that women are paid their marginal product and men are positively discriminated against. These two views are limiting cases of the generalized linear 6 decomposition (Oaxaca and Ransom, 1995) :
whereβ * is a weighted average of the coefficient vectorsβ M andβ F :
where Ω is a weighting matrix and I is an identity matrix. The decomposition equations proposed by Blinder (1973) and Oaxaca (1973) represent special cases of the generalized equation in which Ω is a null-matrix or equal to I. Neumark (1988) and Oaxaca and Ransom (1995) estimate a pooled model to derive the counterfactual coefficient vectorβ * . We follow Reimers (1983) 
These approaches focus on the mean of the wage distribution and therefore may provide only a limited picture of the differences in wages between women and men. Several authors have found that the mean wage gaps are not representative of the whole distribution. To not only have a look at the the effects of gender and other observables on the conditional mean of the logarithmic wage distribution, but also on different quantiles, we run quantile regressions. 6 Such a regression model specifies the q-th conditional quantile of the logarithmic wage distribution as a linear function of characteristics:
where q ∈ (0, 1) and Quant( iq |X i ) = 0. For each quantile q, we estimate one equation for women, W , and men, M , each. While ordinary least square regressions have the property that the mean of the dependent variable and the mean of the explanatory variables are on the regression line, which makes the decomposition of the dependent variable straightforward, the estimators for the quantile regression models do not have this property. We therefore use a different procedure to calculate the gender wage gap at the q-the quantile to differences in returns adjusted for characteristics. We follow Melly (2006) and estimate counterfactual distributions, allowing the decomposition of changes in distribution into three factors: changes in regression coefficients, changes in the distribution of covariates and changes in residuals. 7
Estimation results
Tables 2 and 3 present the estimated coefficients of two specifications of the gross hourly wage, for full-time men and women in the private sector and in the private and public sector combined. The two specifications differ in the treatment of past labor force statuses, the first specification uses a less detailed measure of past non-employment spells than the second specification. The results do not differ much between specifications, however, the second specification explains slightly more variation in the dependent variable than the first. Thus, we concentrate on the second specification from now on.
The estimated coefficients indicate, for example, that more formal education is associated with higher wages. For example, men with a high school degree earn 37.7 percent more than men with only compulsory schooling. For women, the respective number is equal to 41.0 percent. Men with a university degree earn 50 percent more than men with only compulsory schooling and women earn 47.5 percent more. The estimated coefficients for lower formal education differ considerably between men and women, while differences in secondary and tertiary education are small. The lower estimates for women with apprenticeship may reflect gender-specific educational choices in Austria. Typically, young women choose schools or apprenticeships with social or commercial specialization and young men choose some form of 7 We use the Stata code proposed in that paper for our estimates.
8 technical education. Interestingly, gender-specific specialization also takes place in tertiary education, but here the differences in the returns are lower.
The estimated coefficients further indicate that more experience is also associated with higher wages, whereas unemployment spells, periods of parental leave or times sick are associated with lower wages. In contrast, time in the military has a strong positive effect for both women and men, although this effect is only significant for the latter. We suspect that individuals obtain additional skills like a driver's licence for trucks during their time in the military finally resulting in higher wages.
In addition, wages clearly differ by the type of workplace and they are typically higher in larger workplaces, in banks and in urban areas. We also find statistical evidence for an association between wages and the gender composition of the workplace. Both men and women are estimated to have a significantly lower wage the more women are employed in the firm. This effect is equal to 18.4 percent for women and 22.3 percent for men. However, the ratio of women's to men's wages in the firm is estimated to have a negative relationship with men's wages only, for women we do not find such an association. Table 4 presents the results from the decomposition of the gender wage gap for employees in the private sector. Note that the sample only contains workers who were working on average at least 35 hours per week on at least 270 days in 2007. In the private sector, women earn on average 23% less than men, without controlling for differences in characteristics. The mean wage difference can be in part explained by differences in characteristics, for example, about 30% of the mean difference can be attributed to differences in formal education or experience.
Decomposition results
If we use all available information in our data, i.e., controlling for differences in occupation or firm characteristics, we can ascribe almost 50% of the mean wage difference to differences in observable characteristics.
In particular, we find that firm-specific variables contribute to the explanation of the gender pay gap. For example, the more women work in a firm, the lower is the gender pay gap. Or, if we extend the set of explanatory variables accounting for human capital (eduction, experience, etc), occupation and industry to include the firm-specific variables as well, the share of the unexplained gender pay gap decreases from about 68% to about 51%. This is a difference of about 17 percentage points. The remainder, the unexplained wage gap, must be ascribed to differential returns to characteristics. Table 5 tabulates the results from the same analysis, using employees from both the private and public sector.
Wage differences over the distribution of wages
The estimated quantile regressions are tabulated in Tables 6 and 7 against, we expect such a distribution of the wage gap. A similar picture is given in Figure 4 , where we combine the observations from the private and public sectors.
Summary and conclusions
We constructed a new data set from administrative sources and decomposed the wages of men and women in Austria. The new data permit a more adequate analysis of the wage differences between women and men. In particular, we use log hourly wages constructed from tax records, employees' characteristics obtained from micro-censuses, and life-time employment histories from social security records. These data allow us to control for differences in formal education, and also in differences in work experiences along with differences in household, workplace, industry or firm characteristics. In contrast to previous research, we also obtained exact measures of experience and work interruptions. All these contribute significantly to the explanation of the gender wage.
Our descriptive analyzes confirm earlier results, women earn on average less then men, they are on average better formally educated than men, but have on average less workplace experience, probably due to child bearing (Böheim et al., 2007; Grünberger and Zulehner, 2009; Pointner and Stiglbauer, 2010) . Taking observed differences between women and men into account, by decomposing the mean wage gap, we find that about 50% of the wage gap is due to "fair" discrimination, i.e., observable differences in characteristics. However, the remaining part of the wage gap between women and men cannot be explained by such characteristics. Part of this difference might be caused by unobserved characteristics, e.g., attitude and commitment, however, it is likely that (some of) this difference is caused by unfair discrimination against women.
In order to shed more light on this question, we analyzed the gender wage gap by the quantiles of the wage distributions. We estimated counterfactual distributions, allowing the decomposition of changes in the wage distribution into changes in the regression coefficients, changes in the distribution of covariates and changes in the residuals. Here we find that the wage gap is narrower at the bottom of the distribution than the top, where it is wider. We interpret this widening of the wage gap over the wage distribution as evidence that women fare worse in individual bargaining than men as most low paying jobs are covered by (industrywide) collective bargaining agreements. In top-paying jobs, individual bargaining is the norm.
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In addition, by comparing the public with the private sector, we also see a much narrower gender wage gap in the public sector, which is still dominated by pay scales, than in the private sector.
We can currently only speculate why women fare worse under individual bargaining than men as we lack appropriate data to investigate this question. However, there are several hypotheses, the probably most prominent is that women are unfairly discriminated against.
Another explanation is that women, either because of risk-aversion or cultural reasons, bargain for lower wages than men (Bertrand, 2010; Croson and Gneezy, 2009; Riley-Bowles et al., 2005) . Given that the gender pay gap at the top of the wage distribution is wide, it warrants to continue to investigate this question. Note: Ordinary least square regressions. Standard errors in parentheses. 5422 women and 11043 men in private and public sector employment. Full-time employees only. Specification 1 includes the length of an individual's interruptions in the labor market and its squared, whereas specification 2 replaces these two variables by time unemployed, time out of labor force, length of parental leave, time in military and time sick. Note: Blinder-Oaxaca decompositions. 3446 women and 8919 men in private sector employment. Full-time employees only. For the decomposition three specifications based on specification 1 as depicted in Table 2 are used: In column (2), the independent variables are education, experience, experience squared, tenure, tenure squared, interruptions, interruptions squared, family status, citizenship, dummy variables for regions and population density. In column (3), we add dummy variables for worker status, occupation and industry and in column (4), we add dummy variables for establishment size, logarithm of firm size, average age of workers in the firm, Ratio female to male workers in the firm, ratio female to male wages in the firm, worker turnover in the firm and a dummy variable for a leading position. Note: Blinder-Oaxaca decompositions. 5422 women and 11043 men in private and public sector employment. Full-time employees only. For the decomposition three specifications based on specification 1 as depicted in Table 3 are used: In column (2), the independent variables are education, experience, experience squared, tenure, tenure squared, interruptions, interruptions squared, family status, citizenship, dummy variables for regions and population density. In column (3), we add dummy variables for worker status, occupation and industry and in column (4), we add dummy variables for establishment size, logarithm of firm size, average age of workers in the firm, Ratio female to male workers in the firm, ratio female to male wages in the firm, worker turnover in the firm and a dummy variable for a leading position. Note: Standard errors in parentheses. 3446 women in private sector employment. Full-time employees only. Specification 1 as depicted in Table 2 is used. All regressions include region, occupation and industry effects. Table 2 is used. All regressions include region, occupation and industry effects. 0.012 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Average age in the firm 0.005 0.006 0.004 0.002 0.002 0.001 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Ratio female to male workers in the firm -0.164 -0.116 -0.143 -0.138 -0.170 -0.222 (0.02) (0.04) (0.03) (0.02) (0.02) (0.03) Ratio female to male wages in the firm 0.024 -0.010 0.006 0.052 0.080 0.087 (0.01) (0.03) (0.02) (0.01) (0.01) (0.02) Worker turnover in the firm -0.000 0.000 -0.000 -0.000 -0.000 0.000 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Number of observations 5422 5422 5422 5422 5422 5422
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Note: Standard errors in parentheses. 5422 women in private and public sector employment. Full-time employees only. Specification 1 as depicted in Table 3 is used. All regressions include region, occupation and industry effects. 0.036 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Experience squared × 100 -0.096 -0.111 -0.107 -0.088 -0.074 -0.068 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Tenure 0.008 0.009 0.007 0.004 0.003 0.004 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Tenure squared × 100 0.010 0.005 0.011 0.020 0.019 0.019 (0.00) (0.01) (0.00) (0.01) (0.01) (0.01) Length of interruptions -0.001 0.003 -0.001 -0.011 -0.026 -0.033 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) Length of interruptions × 100 -0.064 -0.022 -0.054 -0.006 0.154 0.205 (0.09) (0.10) (0.10) (0.11) (0.11) (0.12) Married 0.058 0.060 0.056 0.044 0.044 0.046 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) Citizenship (reference group: others) Austrian -0.034 -0.029 -0.017 -0.020 -0.004 0.018 (0.01) (0.02) (0.02) (0.02) (0.02) (0.02) EU15 0.083 0.044 0.077 0.039 0.069 0.140 (0.03) (0.04) (0.03) (0.03) (0.03) (0.04) Population density (reference group: high) Medium -0.004 -0.001 0.002 -0.005 -0.008 -0.016 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) Low -0.018 -0.021 -0.019 -0.020 -0.020 -0.019 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) Worker status (reference group: white collar)
Blue collar worker -0.092 -0.099 -0.089 -0.096 -0.112 -0.130 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) Civil servants -0.006 -0.004 -0.010 0.001 0.014 -0.028 (0.01) (0.02) (0.02) (0.02) (0.02) (0.02) Other public sector employees -0.115 -0.098 -0.098 -0.085 -0.125 -0.175 Continued on next page 35 11-19 0.001 0.017 -0.003 0.015 -0.013 -0.030 (0.01) (0.02) (0.01) (0.01) (0.01) (0.02) 20-49 0.036 0.033 0.027 0.041 0.023 0.004 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 50-499 0.059 0.046 0.041 0.063 0.050 0.037 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 500+ 0.089 0.075 0.087 0.102 0.078 0.059 (0.01) (0.02) (0.01) (0.01) (0.02) (0.02) Firm size unknown 0.003 0.006 -0.008 -0.004 0.018 0.041 (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) Log Firm size 0.028 0.030 0.029 0.025 0.023 0.021 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Average age in the firm 0.004 0.004 0.004 0.005 0.005 0.006 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Ratio female to male workers in the firm -0.221 -0.196 -0.230 -0.256 -0.220 -0.225 (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) Ratio female to male wages in the firm -0.179 -0.163 -0.161 -0.145 -0.135 -0.125 (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) Worker turnover in the firm -0.000 0.000 -0.000 -0.000 -0.000 -0.000 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 11043 11043 11043 11043 11043 11043 Note: Standard errors in parentheses. 11043 men in private and public sector employment. Full-time employees only. Specification 1 as depicted in Table 3 is used. All regressions include region, occupation and industry effects.
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